













































































































































































































































































































































































































































































Arena	 1	 2	 3	 4	
	
Network	statistic	 		 		 		 		
	
Max	path	length	 1.96	 2.01		 1.86	 2.01	
	
Mean	path	length	 1.08	(0.34)	 1.10	(0.38)	 1.09	(0.37)	 1.09	(0.36)	
	
Mean	clustering	coefficient	 0.47	(0.01)	 0.48	(0.02)	 0.47	(0.02)	 0.58	(0.02)	
	
Mean	reach	 1.97	(0.21)	 1.78	(0.24)	 1.82	(0.25)	 1.95	(0.24)	
	
Mean	out-strength	centrality	 1.40	(0.07)	 1.33	(0.09)	 1.34	(0.06)	 1.39	(0.10)	

































































































































































































Appel,	 A.G.,	 Rust,	 M.K.	 1985.	 Outdoor	 activity	 and	 distribution	 of	 the	 smokybrown	
cockroach,	 Periplaneta	 fuliginosa	 (Dictyoptera,	 Blattidae).	 Environmental	
Entomology,	14(6),	669-673.	
Arnqvist,	 G.,	 Nilsson,	 T.	 2000.	 The	 evolution	 of	 polyandry:	 multiple	 mating	 and	 female	
fitness	in	insects.	Animal	Behaviour,	60,	145-164.	
Bell,	 W.J.,	 Roth,	 L.M.,	 Nalepa,	 C.A.	 2007.	 Cockroaches:	 Ecology,	 behaviour	 and	 natural	
history.	John	Hopkins	University	Press,	Baltimore,	US.	
Bergmüller,	 R.,	 Taborsky,	 M..	 2010.	 Animal	 personality	 due	 to	 social	 niche	
specialisation.	Trends	in	Ecology	&	Evolution,	25(9),	504-511.	
Blanckenhorn,	W.U.,	Muhlhauser,	C.,	Morf,	C.,	Reusch,	T.,	Reuter,	M.	2000.	Female	choice,	












based	on	 sexual	attractiveness:	a	 female	 strategy	 to	 reduce	male	 sexual	attention.	
Proceedings	of	the	Royal	Society	B-Biological	Sciences,	279(1734),	1748-1753.	
Cairns,	 S.J.,	 Schwager,	 S.J.,	 1987.	 A	 comparison	 of	 association	 indices.	Animal	
Behaviour,	35(5),	1454-1469.	
Carrington,	 P.J.,	 Scott,	 J.,	 Wasserman,	 S.	 2005.	 Models	 and	 methods	 in	 social	 network	
analysis.	Cambridge	university	press.	
Charbonneau,	 D.,	 Blonder,	 B.,	 Dornhaus,	 A.	 2013.	 Social	 Insects:	 A	 Model	 System	 for	
Network	Dynamics.	 in:	Temporal	Networks,	Understanding	Complex	Systems,	 (Eds.)	
P.	Holme,	J.	Saramaki,	Springer-Verlag.	Berlin.	




Crissman,	 J.R.,	 Booth,	 W.,	 Santangelo,	 R.G.,	 Mukha,	 D.V.,	 Vargo,	 E.L.,	 Schal,	 C.	 2010.	






Everett,	 M.,	 Borgatti,	 S.	 2005.	 Extending	 centrality.	 in:	 Models	 and	 Methods	 in	 Social	




mate	 competition	 using	 social	 network	 analysis	 in	 wild	 crickets.	Behavioral	
Ecology,	27(3),	912-919.	
Fisher,	D.N.,	 Rodríguez-Muñoz,	R.,	 Tregenza,	 T.,	 2016b.	Wild	 cricket	 social	 networks	 show	
stability	across	generations.	BMC	evolutionary	biology,	16(1),	151.	
Formica,	V.A.,	Wood,	C.W.,	Larsen,	W.B.,	Butterfield,	R.E.,	Augat,	M.E.,	Hougen,	H.Y.,	Brodie,	
E.D.	2012.	 Fitness	 consequences	of	 social	network	position	 in	a	wild	population	of	
forked	fungus	beetles	(Bolitotherus	cornutus).	Journal	of	Evolutionary	Biology,	25(1),	
130-137.	
Fu,	 F.,	 Nowak,	 M.A.,	 Christakis,	 N.A.,	 Fowler,	 J.H.,	 2012.	 The	 evolution	 of	
homophily.	Scientific	reports,	2,	845.	
Fukui,	M.,	Takahashi,	S.	1980.	Studies	on	the	mating	behaviour	of	the	cockroach	Nauphoeta	
cinerea	 olivier.	 1.	 Sex	 discrimination	 by	 males.	 Applied	 Entomology	 and	 Zoology,	
15(1),	20-26.	
Hamilton,	W.D.	 1971.	Geometry	 for	 the	 selfish	herd.	 Journal	 of	 theoretical	 Biology,	31(2),	
295-311.	



























Krause,	 J.,	 Croft,	 D.P.,	 James,	 R.	 2007.	 Social	 network	 theory	 in	 the	 behavioural	 sciences:	
potential	applications.	Behavioral	Ecology	and	Sociobiology,	62(1),	15-27.	
Krupa,	 J.J.,	 Sih,	 A.	 1993.	 Experimental	 studies	 on	 water	 strider	 mating	 dynamics:	 spatial	
variation	 in	density	and	 sex	 ratio.	Behavioral	Ecology	and	Sociobiology,	33(2),	107-
120.	
Kurvers,	 R.,	 Krause,	 J.,	 Croft,	 D.P.,	 Wilson,	 A.D.M.,	 Wolf,	 M.	 2014.	 The	 evolutionary	 and	







for	 detecting	 complex	 multivariate	 relationships	 in	 the	 spatial	 analysis	 of	 genetic	
data.	Molecular	ecology	resources,	10(5),	831-844.	
Lihoreau,	 M.,	 Costa,	 J.T.,	 Rivault,	 C.	 2012.	 The	 social	 biology	 of	 domiciliary	 cockroaches:	











Muniz,	 D.G.,	 Guimarães	 Jr,	 P.R.,	 Buzatto,	 B.A.,	 Machado,	 G..	 2014.	 A	 sexual	 network	
approach	 to	 sperm	 competition	 in	 a	 species	 with	 alternative	 mating	
tactics.	Behavioral	Ecology,	26(1),	121-129.	
Naug,	 D.	 2009.	 Structure	 and	 resilience	 of	 the	 social	 network	 in	 an	 insect	 colony	 as	 a	
function	of	colony	size.	Behavioral	Ecology	and	Sociobiology,	63(7),	1023-1028.	




Parker,	 G.A.	 1978.	 The	 evolution	 of	 competitive	 mate	 searching.	 Annual	 Review	 of	
Entomology,	23,	173-196.	
Parker,	 G.A.	 1970.	 The	 reproductive	 behaviour	 and	 the	 nature	 of	 sexual	 selection	 in	
Scatophaga	 stercoraria	 L.V.	 The	 female's	 behaviour	 at	 the	 oviposition	 site.	
Behaviour,	37(140-168).	












Reale,	D.,	Bousses,	P.,	Chapuis,	 J.L.	1996.	Female-biased	mortality	 induced	by	male	 sexual	
harassment	 in	 a	 feral	 sheep	 population.	 Canadian	 Journal	 of	 Zoology-Revue	
Canadienne	De	Zoologie,	74(10),	1812-1818.	
Romey,	 W.L.,	 Wallace,	 A.C.	 2007.	 Sex	 and	 the	 selfish	 herd:	 sexual	 segregation	 within	
nonmating	whirligig	groups.	Behavioral	Ecology,	18(5),	910-915.	
Rowe,	 L.	 1994.	 The	 costs	 of	mating	 and	mate	 choice	 in	water	 striders.	Animal	 Behaviour,	
48(5),	1049-1056.		
Saltz,	 J.B.,	 Foley,	 B.R.	 2011.	 Natural	 genetic	 variation	 in	 social	 niche	 construction:	 social	
effects	 of	 aggression	 drive	 disruptive	 sexual	 selection	 in	 Drosophila	
melanogaster.	The	American	Naturalist,	177(5),	645-654.	
Saltz,	 J.B.,	Geiger,	A.P.,	Anderson,	R.,	 Johnson,	B.,	Marren,	R.	2016.	What,	 if	anything,	 is	a	
social	niche?.	Evolutionary	ecology,	30(2),	349-364.		
Saltz,	 J.B.,	 Nuzhdin,	 S.V.	 2014.	 Genetic	 variation	 in	 niche	 construction:	 implications	 for	
development	and	evolutionary	genetics.	Trends	in	Ecology	&	Evolution,	29(1),	8-14.	
Seelinger,	 G.,	 Schuderer,	 B.	 1985.	 Release	 of	 male	 courtship	 display	 in	 Periplaneta	
americana	 -	 evidence	 for	 female	 contact	 sex	 pheromone.	 Animal	 Behaviour,	
33(May),	599-607.	
Sempo,	G.,	Canonge,	S.,	Detrain,	C.,	Deneubourg,	J.-L.	2009.	Complex	Dynamics	Based	on	a	




Silk,	 J.B.	 2007.	 Social	 components	 of	 fitness	 in	 primate	 groups.	 Science,	317(5843),	 1347-
1351.	
Smuts,	 B.B.,	 Smuts,	 R.W.	 1993.	 Male	 aggression	 and	 sexual	 coercion	 of	 females	 in	
nonhuman	primates	and	other	mammals	-	evidence	and	theoretical	implications.	in:	
Advances	 in	 the	 Study	 of	 Behavior,	 Vol	 22,	 (Eds.)	 P.J.B.	 Slater,	 J.S.	 Rosenblatt,	 C.T.	
Snowdon,	M.	Milinski,	Vol.	22,	Elsevier	Academic	Press	Inc.	San	Diego,	pp.	1-63.	
Stanley,	 C.R.,	 Mettke-Hofmann,	 C.,	 Preziosi,	 R.F.	 2017.	 Personality	 in	 the	 cockroach	
Diploptera	punctata:	Evidence	for	stability	across	developmental	stages	despite	age	
effects	on	boldness.	PloS	one,	12(5),	e0176564.	
Sumpter,	 D.J.,	 2006.	 The	 principles	 of	 collective	 animal	 behaviour.	Philosophical	
Transactions	of	the	Royal	Society	B:	Biological	Sciences,	361(1465),	5-22.	
Sundaresan,	 S.	 R.,	Fischhoff,	 I.	 R.,	Dushoff,	 J.,	Rubenstein,	 D.	 I.	 2007.	 Network	 metrics	
reveal	 differences	 in	 social	 organization	 between	 two	 fission-fusion	 species,	
Grevys	zebra	and	onager.	Oecologia	151,	140–149.	
Wasserman,	 S.,	 Faust,	 K.	 1994.	 Social	 Network	 Analysis	 -	 Methods	 and	 Applications.	
Cambridge	University	Press,	Cambridge.	
Wey,	 T.,	 Blumstein,	 D.T.,	 Shen,	 W.,	 Jordan,	 F.	 2008.	 Social	 network	 analysis	 of	 animal	
behaviour:	a	promising	tool	for	the	study	of	sociality.	Animal	Behaviour,	75,	333-344.	
Whitehead,	 H.	 2009.	 SOCPROG	 programs:	 analysing	 animal	 social	 structures.	 Behavioral	
Ecology	and	Sociobiology,	63(5),	765-778.	
Wigby,	 S.,	 Chapman,	 T.	 2004.	 Female	 resistance	 to	 male	 harm	 evolves	 in	 response	 to	
manipulation	of	sexual	conflict.	Evolution,	58(5),	1028-1037.	
Wilson,	 W.G.,	 Richards,	 S.A.	 2000.	 Consuming	 and	 grouping:	 resource-mediated	 animal	
aggregation.	Ecology	Letters,	3(3),	175-180.	
Woodhead,	A.P.	1985.	Sperm	mixing	in	the	cockroach	Diploptera	punctata.	Evolution,	39(1),	
159-164.	
